Density quantification of collagen grafted on biodegradable polyester: its application to esophageal smooth muscle cell.
An improved technique for quantification of collagen immobilized on polymeric substrates is needed as tissue engineering evolves. Current immobilized protein quantification methods are indirect, time-consuming, and/or inaccurate. In this study, Sirius red colorimetric microassay was shown to be feasible for quantifying the density of collagen immobilized on aminolyzed poly(L-lactic acid) (PLLA) surfaces using the specific bonding of Sirius dye to collagen. It offers a number of advantages over traditional methods, including direct staining, high sensitivity, and high stability of the dye. The detection limit is approximately 0.1 microg/cm(2), and the dynamic range is greater than 50. Sirius red dye has not been used previously for quantification of protein immobilized on polymers. The collagen densities achieved with each of the two crosslinking reagents investigated, namely glutaraldehyde (GA) and genipin, were compared. The latter is an alternative crosslinker derived from a traditional Chinese medicine. The collagen densities immobilized by the two reagents were measured to be similar. This was confirmed by the similar behaviors of esophageal primary smooth muscle cells (ESMCs) on these two modified PLLA membranes; collagen grafted with either coupler was found to greatly promote, to a similar extent, cell attachment and both short-term (4 days) and long-term (12 days) proliferation compared with unmodified PLLA. Smooth muscle cells on both modified membranes were stained to display contractile alpha-actin protein filaments.